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Abstract

This paper presents the deformation characteristics of the moving pressure plate in a balanced type
vane pump that widely used automotive power steering systems. Moving pressure plate can control
the clearance between rotor and plate in accordance with load pressure variation; it always guarantees
that pump to have optimal volumetric efficiency. In this paper, firstly, we calculate the acting force on
the pressure plate, which is used to determine the angular position and load condition for analyzing
the deformation of pressure plate. Secondary, finite element method is used for the deformation
analysis. As results of acting force analysis, it is found that maximum difference of forces occurs at
angular position 28’ from the small arc center of cam ring and load pressure is a dominant factor to
affect acting force variation. The deformation of pressure plate increases as load pressure increases.
At high load pressure, the deformation of pressure plate becomes larger than the initial clearance

between rotor and plate. Therefore, it is required to design the plate for controlling the deformation.
Key Words: Deformation, Moving Pressure plate, Vane Pump, Volumetric Efficiency, Finite

Element Method
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Fig.1 Schematic diagram of balanced type vane

pump.

Silencing
V-groove

Delivery
port

Suction
port

Fig.2 Layout of pressure plate.

Fig.3 = OLE]S}_}'O“ 2]-%_5—]_.“;; %Lag] 7}{%}:
é'qﬂmﬂq ﬂﬂA Holg s o
L2 :?"L'Ts}ME}

(1)

(2)

j\
H

cam ring

AAARARAEARRARRAAR)

Fig.3 Pressure balance at pressure plate.
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(b) rear side

Fig.5 3-dimensional finite element model of

pressure plate.
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(b) rear side

Fig.9 Deformation of pressure plate
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715 4
A : orifice area at vane position x,
alx) : groove orifice area at vane
position x
B : bulk modulus of working fluid
: arifice flow coefficient
- : acting force on pressure plate at ach
area
F : total acting force on the front side
of pressure plate
F : acting force on the rear side of the
pressure plate
2 : number of vane
P, : delivery pressure
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: pumping chamber pressure
. suction pressure
. delivery flow

: flow and flow variation through the

groove

: total leakage flow
: inlet flow

: pumping chamber volume

: position of vane and end of the fluid

jet

: difference of acting force on both

side of plate

: angular position of vane

: rotational speed



